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COMBINATION COMPRISING A P«GP INHIBITOR AND AN ANTVEP1LEPT1C DR Ufi 

The Invention relates to a combination which comprises a P^jlycoprotein (P-gp) inhibitor 
and an anttepllepticdrug selected from phenytoin frS^ilphenyl^Aimidazolidinedtone), 
carbamazeplne, lamotrigine, gabapentfn, oxcarbazepin, valproic acid, and lopiramate for 
simultaneous, separata or sequential use In the prevention, delay of progression or 
treatment of diseases, in particular epilepsy, especially epilepsy which is resistant to 
antiepneptic drugs; the use of sue* combination for the preparation of a medicament for 
such prevention, delay or progression or treatment; and to a method of prevention, delay of 
progression of treatment of epilepsy. 

Resistance to antiepiteptlc drugs is a major problem In the treatment of epilepsy. The 
mechanisms underlying the development of chronic or pharrnacoreslstant epilepsy are far 
from being understood. As known from the prior art, most antleplteptic drugs enter the brain 
by diffusion and not by active transport mechanisms. Surprisingly, it was found that the 
administration of a combination disclosed herein result In an increased local concentration 
of the antlepileptlc drug In the brain wilhout enhancing the side-effects of such drug by the 
same factor as such local concentration or, preferably, without enhancing the side-effects of 
such drug ai all. Such finding qualifies the combinations disclosed herein to be more 
suitable to treat epilepsy which Is resistant to antiepitepflo drugs than the corresponding 
antlepileptlc drugs alone. 

The present invention relates to a combination, such as a combined preparation or pharma- 
ceutical composition, respsctively. which comprises a P-gp Inhibitor and an antlepileptic 
drug selected from phenytoin, carbamazeplne, temolrlglne, gabepenUn, oxcarbazepin, 
valproic acid, and lopiramate, in which the active Ingredients are present in each case in 
free form or In the form of a pharmaceutical acceptable salt and optionally at least one 
pharmaceullcalty acceptable carrier: for simultaneous, separate or sequential use, 
particularly. In the prevention, delay of progression or treatment of diseases, in particular 
epilepsy, especially epilepsy which is resistant to antlepileptlc drugs. Such a combination Is 
preferably a combined preparation or a pharmaceutical composition. 

By the term "a combined preparation or pharmaceutical composition for simultaneous, 
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separate or sequential use", there Is meant especially a Tdt of parts' 1 In the sense that the 
components P-gp Inhibilor and an antieplleptlD drug selected from phenytoin, carba- 
mazepine, lamotrigine, gabapentin, oxcarbazepin, valproic add, and toplramate can be 
dosed independently or by use of different fixed combinations with distinguished amounts 
of the components, Le. at different time points or simultaneously. The parts of the kit of 
parts can then a.g. be administered simultaneously or chronologically staggered, that Is at 
different time points and with equal or different lime intervals for any part of the kit of parts. 
Preferably, the time intervals are chosen such that the effect on the treated disease or 
condition In tho combined use of the parts Is larger than the effect which would be obtained 
by use of only any one of the components. 

The term "prevention" means prophylactic administration of the combination to healthy 
patients to prevent the outbreak of the diseases and conditions mentioned herein. 
Moreover, tho term "prevention" means prophylactic administration of such combination to 
patients being in a presage of the disease to be treated. The term "delay of progression" 
used herein means administration of the combination to patients being in a pre-stage of the 
disease to be treated In which patients a pre-Iorm of the corresponding disease Is 
diagnosed. 

The term "pharroacoresistanr or "pharmacoreslstance" as used herein in conjunction with 
epilepsy relates to epilepsy which Is refractory to the treatment with two or f preferably, three 
antleplleptic drugs applied In a dosage and during a term which oonslitute about the 
standard regimen for said drugs. 

The term "P-gp Inhibitor* as used herein relates to compounds which Inhibit the activity of 
the P-glycoprotein, The term Includes, but is not limited to verapamil, [3"-<Jesoxy«3M»«> 
MeBmtJ^Cfclosporin, [a'-desoxy^'-oxo-MeBmtl^IValf-Cfclospofln and [3 ? -desoxy-3*-oxo- 
MeBmtNNvaf-Clctosporin disclosed In EP 0 296 122 in Example H as cyclosporins 1.37, 
1.38 and 1.39, respectively, as well as Cydo^[Peo-MeVaJ-Val'MBAsp(P-P^Bu)-MeIlB-Melle- 
Q|y-MeYal-Tyr(Me)-L-Lact] and Cycto-[Peo-MeVal-Val4^eAsp-MeIle-MeIle'G1y-MoVal- 
Tyr(MeH>Laot] f disclosed In EP 0 360 760 as Examples 52 and 1 (first compound), 
respectively. With regard to all aspects of the present invention, preferably (3*-desoxy-3 ? - 
oxo-MeBmtl'-IVa^-Ciclosporin A, also known as valspodar, hereinafter referred to as 
PSCB33, known from EP 0 296 122 (Example H) Is used as the P-gp inhibitor. PSC833 can 
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be administered In the form of the galenical composition disclosed In WO 93/20833. 

5,5-DiphenyI-2>4Mmidazolldlnedtone, also known as phenytoln, can be prepared as 
disclosed in US 2,409,754 and administered, e.g., in the form as it is marketed, e.g. under 
the trademark ZENTROPIL™, LEHYDAN* 1 , PHENHYDAN™ or DIFHYDAN™* It can also be 
used in the form of its sodium saJL 

Carbamazeplne can be prepared as described In US 2,948,718. It can be administered, 
e.g., In the form as it Is marketed, e.g. under the trademarks CALEPSIN™ or TEGRETOL 1 * 1 . 

Lamotrtgine can he prepared as described in US 4,602,017. It can be administered, e.g-, in 
the form as ft Is marketed, e.g. under the trademarics LAMICTAL™ orLAMKJTAL CD™. 

Gabapenlin can be prepared as described in US 4,024,175. It can be administered, e.g., In 
the form as disclosed in US 4,087,544 or In the form as marketed, e,g. under the trademark 
NEURONTIN*™ 

Toplramate can be prepared as described in US 4,513,006. It can be administered. e,g„ In 
the form as it is marketed, e.g. under the trademarks TOPOMAX™ or TOPOMAX 
SPRINKLE™. 

Valproic acid can be administered, e.g., in the form as it is marketed, e.g. under the 
trademark CONVULEX™. Furthermore, II can be administered In the form of fts sodium salt, 
e.g. as it is marketed under the trademark VALPROAT AZU™. 

Oxcarbazepin can be administered, e.g., In the form as It is marketed, e.g. under the 
trademark TRILEPTAL™. 

Further diseases that can be treatad by one or more of the combinations disclosed herein 
are especially anxiety, pain, psychosis, migraine and depression. 

The active Ingredients or a pharmaceutical^ acceptable salt thereof may also be used in 
form of a hydrate or Include other solvents used for crystallization. 
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The structure of Ihe active agents Identified by coda nos*. generic or trade names may be 
taken from the actual edition of the standard compendium "The Merck Index" or from 
databases, e.g. Patents International (e.g. IMS Worid Publications). The corresponding 
content thereof is hereby Incorporated by reference. 

For the treatment of epnepsy, especially epilepsy which is resistant to antlepfleptic drugs, 
the P-gp inhibitor Is preferably selected from [3 , ^desoxy-3 I -oxo-MeBrtit] 1 -Cictoeporin # py- 
(tesoxy-ff-oxo^Bmtf-lV^ 

CVclo^Pec-MeVEd~Val^Asp(P^ and Cyclo- 

[Pec^eVal-Val-MeAsp^elle^De^^^ more preferably the P-gp 

Inhibitor Is PSC833. 

It can be shown by established test models and especially the test model described herein 
that the combination of a P-gp Inhibitor, and an antiepOeptic drug selected from 
carbamazepine, lamotriglne, gabapentln, oxcarbezepin. valproic acid, topiramate and, 
especially, phenytoin (S.B-dJphenyW^lmidazolidlnedlone), or In each case a 
pharmaceutical^ acceptable salt thereof, results in a more effective prevention or preferably 
treatment of epilepsy, especially epHepsy which is resistant to antlepllepb'c drugs, e.g., 
phenytoin In the absence of a P-gp Inhibitor. The pharmacological activity may. for example, 
be demonstrated following essentiaDy the in-vfvo test procedure In rats or in a clinical study 
as described hereinafter. 

In vivo mlcrodialvsls In ady R female Wlstar rats 

The combination of phenytoin (Aldrich. Steinheim, Germany) and a P-gp Inhibitor, e.g. 
PSC833) is given via the mterodialysls probe In the right frontal cortex, while a probe In the 
left cortex served as a vehicle control site. Perfusion whh the P-gp Inhibitor started 15 to 60 
minutes prior to l.p. administration of 50 mg/kg phenytoin. 

Animals : Adult female Wlstar rats (Harian-WinkelTnann, Germany) kept under controlled 
environmental conditions are used in the study. 
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I mBfentaflBD of guide cannufaa : Guide cannulae (CMA/12 polyurethane, Carnegie Medicine, 
Sweden) are Implanted Into the left and right Irontal (motor) cortex under anesthesia. The 
tips of the guide are positioned at roBlral + 3,2. lateral + 3.2 or 3>2 and ventral 2-0 mm to 
bregma, coordinates according to Paxinos and Watson, The rat brain in stereotaxic 
coordinates, Sydney, Academic Press, 1986. 

MjggdJafrgB procedure: Mterodialysls experiments are performed following a recovery 
period of at least 3 days after surgery, The microdialysis probe Is lowered through the guide 
cannula to a deplh of 5.0 mm according to bregma. 14 to 1 6 h after insertion, perfusion of 
the probe is started using Ringer solution (in mM 147 Na*. Z.3 Ca *% 4.0 K* and 155.6 Of, 
pH 6.0). Two dlalysate samples are collected over a lime period of 1 h before rats are 
injected with phenytoin (50 mg/kg l.p.). Following drug administration, further 4 samples are 
collected over the next 2 h. Local application of the P-gp inhibitor, e.g. 2 mM PSCB33, via 
the right microdialysis probe is started 15 mln prior to the phenytoin injection. The left 
microdialysis probe Is perfused with IhB respective drug vehicle. e.g. Ringer solution with 
15 % cremophor EL and 3 % ethanol in the case of PSC833. 

Hi gh pressure [jgujd, chromatography (HPLCfl: Phenytoin concentrations In dialysate and 
plasma samples are determined by HPLC with OV detection. 

Results: In Ihe absence of a P-gp Inhibitor, extracellular levels of phenytoin in the left and 
right cerebral cortex increase rapidly, reaching maximum levels of about 200 to 1150 ng/ml 
within 60 to 90 minutes foUowing systemic Injection of phenytoin in Individual rats. After 
maximum levels have been reached, ECF concentrations of phenytoin decrease with an 
average half-life of about 4 h. For example. PSC833 Increases ECF levels of phenytoin in 
nearly all rats, the maximum increase being 70 ± 20 % compared to untreated site. When 
the ECF plasma ratio of the PSCB33 treated site is compared to ECF plasma ratios of 
vehicle treated controls. ECF levels of phenytoin are Increased by about 150 % above 
control. 

By the study in rats described herein before it is demonstrated that the concentration of 
phenytoin In the extracellular fluid (ECF) of the cerebral cortex can be enhanced by co- 
applfcation of a P-gp Inhibitor, especially PSC833. 
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A further advantage of the present combination is the fact thai the antiepileptic drug 
selected from phenytoin, carbamazeplne, lamotrigine, gabapentln, oxcarbazepin , and 
toplramate can be applied, at least In some patients, In a lower dosage In the prevention, 
delay of progression or treatment of epilepsy which Is not resistant to antiepileptic drugs 
and also in cases where generally higher doses of the antiepileptfc drug would be needed In 
order to effect alleviation from epilepsy, e.g., due to the first onset ol resistance to such 
antiepileptic drug. A lower dosage of the antiepBeptlc drug results normally in less side- 
effects. 

Furthermore, the present Invention relates to a combined preparation which comprises a P- 
gp inhibitor and an antiepileptic drug In which the active Ingredients are present in each 
case in free form or In the form of a pharmaceutical^ acceptable salt and optionally at least 
one pharmaceutical^ acceptable carrier, as a combined preparation for simultaneous, 
separate or sequential use. 

It Is one objective of this invention to provide a pharmaceutical composition comprising an 
amount, which Is Jointly therapeutically effective in epilepsy which is resistant to antlepfleptio 
drugs, of (I) a P-gp inhibitor and (ii) an antiepBeptlc drug or a pharmaceutical^ acceptable 
salt thereof and at least one pharmaceutical^ acceptable carrier. In this composition, the 
components <i) and (ID can be administered together, one after the other or separately In 
one combined unit dosage form or In two separate unit dosage faros. The unit dosage form 
may also be a fixed combination. 

The pharmaceutical compositions according to the invention can be prepared in a manner 
known per se and are those suitable for enteral, such as oral or rectal, and parenteral 
administration to mammals (warm-blooded animals), including man, comprising a 
therapeutically effective amount of the pharmacologically active compound, alone or In 
combination with one or more pharmaceutical acceptable carriers, especially suitable for 
enteral or parenteral application. 

The novel pharmaceutical preparations contain, for example, from about 10 % to about 
100 %, preferably 80% preferably from about 20 % to about 60 %, of the active ingredient 
Pharmaceutical preparations for the combination therapy that may be used for enteral or 
parenteral administration are, for example, those In unit dose forms, such as sugar-coated 
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tablets, tablets, capsules or suppositories, and furthermore ampoules. If not indicated 
otherwise, these are prepared In a manner known per se f for example by means of 
conventional mixing, granulating, sugar-coating, dissolving or lyophifeing processes. Thus, 
pharmaceutical preparations for oral use can be obtained by combining the active 
ingredient with solid carriers, If desired granulating a mixture obtained, and processing the 
mixture or granules, if desired or necessary, after addition of suitable excipients to give 
tablets or sugar-coated tablet cores. 

It will be appreciated that the unit content of active ingredient or ingredients contained in an 
individual dose of each dosage form need not in itself constitute an effective amount since 
the necessary effective amount can be reached by administration of a plurality of dosage 
units. 

In particular, a therapeutically effective amount of each of the components of the 
combination of the present invention may be administered simultaneously or sequentially 
and In any order, and the components may be administered separately or as a fixed 
combination. The individual components of the combination can be administered separately 
at different times during the course of therapy or concurrently hi divided or single 
combination forms. Furtheimore, the term administering also encompasses the use of 
prodrugs of any of the drugs that convert In vivo to the selective drugs. The Instant 
invention is therefore to be understood as embracing all such regimes of simultaneous or 
alternating treatment and the term •administering" is to be interpreted accordingly. 

The preferred route of administration of the dosage forms of the present invention Is 
enterally or, preferably, orally. Because of their ease of administration, tablets and capsules 
represent the most advantageous oral dosage unit form in which case solid pharmaceutical 
carriers are obviously employed. 

The effectNe dosage of each of the active Ingredients employed In the combination therapy 
may vary depending on the particular pharmaceutical composition employed, the mode of 
administration, or the severity of the condition being treated. A physician, clinician or 
veterinarian of ordinary stall can readily determine and prescribe the effective amount of the 
drug required to prevent, counter or arrest the progress of the condition. 
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A further aspect of the present invention Is the use of a pharmaceutical composition 
comprising a P-gp inhibitor and antiepileptfc drug selected from phenytoin, carbamazepine, 
lamotrigine, gabapentln, oxcarbazepin, valproic acid, and topiramate In free form or In form 
of a pharmaceutical!/ acceptable salt thereof for the preparation of a medicament for the 
prevention, delay of progression or treatment of epilepsy, espedally epilepsy which Is 
resistant to antlepileptlc drugs. 

In accordance wtth the present invention there Is further provided a method of prevention, 
delay of progression or treatment of and a pharmaceutical composition for the prevention, 
delay of progression or treatment of epilepsy, especially epilepsy which is resistant to 
antlepileptlc drugs. The treatment involves administering to a patient in need of such 
treatment a pharmaceutical composition comprising a pharmaceutical carrier and a 
therapeutically effective amount of each compound In the combination of the present 
invention. 

In one embodiment of the invention a combination as disclosed herein Is administered 
locally to the brain of a mammal, especially a human, suffering from epilepsy or another 
disease mentioned herein. Such a local administration can, e.g., be accomplished by 
means of a small pump placed under the sldn of the mammal, which pump, e.g. 
continuously, provides such combination to a particular region of the brain. Hence, the 
present invention pertains also to the use of a combination as disclosed herein for the 
preparation of a medicament wherein the medicament is adapted for local administration to 
a particular region of the brain of a mammal. 

The invention relates In particular to a commercial package comprising jointly therapeutically 
effective amounts of a P-glycoprotein (P-gp) inhibitor and amieplleptic drug, in free or 
pharmaceulically acceptable salt form In each case! together with instructions for use 
thereof in the treatment of epilepsy, especially epilepsy which is resistant to antlepileptlc 
drugs, anxiety, pain, psychosis, migraine or depression. 

PSC833 Is preferably administered to a human in a dosage In the range of about 50 to 
1000, more preferably 100 to 500 mgttay. 
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Phenytoln Is preferably administered orally to a human In a dosage in the range of about 50 
to 400, mora preferably 100 to 300 mg/day. 

Carbamazeplne is preferably administered orally to a human (n a dosage In the range of 
about 200 to 1600, more preferably 200 lo 600 mg/day. 

Lamotrtglne is preferably administered orally to a human In a dosage in the range of about 
1 0 to 500. more preferably 25 to 250 mg/day. 

Gabapentin, Is preferably administered orally to a human in a dosage in the range of about 
300 to 3000, more preferably 900 to 2400 mg/day. 

Oxcarbazepln Is preferably administered orally to a human in a dosage In the range of 
about 1 50 to 3000 mg/day. 

Valproic acid Is preferably administered orally to a human in a dosage in the range of about 
150 to 2500 mg/day. 

Topiramate is preferably administered orally to a human in a dosage In the range of about 
250 to 1000. more preferably 50 to 400 mg/day. 
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Claims; 

1. Combination which comprises a P*gp Inhibitor and an anUepIlepflc drug selected from 
phenytoln, carbamazeplne, lamotrigfne, gabapentin. oxearbazepin, valproic add. and 
toplramate, in which the active ingredients are present In each case in free form or rn the 
form of a pharmaceutical^ acceptable salt and optionalfy at least one pharmaceutical^ 
acceptable carrier; for simultaneous, separate or sequential use. 

2. Combination according 10 claim 1 which is a combined preparation or a pharmaceutical 
composition. 

3. Combination according to claim 1 or 2, characterized In that the P-gp inhibitor is PSCB33. 

4. Combination according to any one of claims 1 to 3 for simultaneous, separate or 
sequential use in the prevention, delay of progression or treatment of epilepsy, anxiety, 
pain, psychosis, migraine or depression* 

5. Method of treatment of a warm-blooded animal having epilepsy comprising administering 
to the animal a combination of a P-gp inhibitor and an antlepiteptic drug selected from 
phenytoin, carbamazeplne, famotrlgfne, gabapentin, oxcarbazepin, valproic acid, and 
toplramale in a quantity which is jointly therapeutically effective against epilepsy in which 
the compounds can also be present in the form of their pharmaceutical^ acceptable salts. 

6. A pharmaceutical composition comprising a combination according to any one of daims 1 
to 3 In a quantity which is therapeutically effective against epilepsy and at least one 
pharmaceutical^ acceptable earner. 

7. A pharmaceutical composition according to daim 6 comprising a quantity, which la Jointly 
therapeutically effective against epilepsy which is resistant to antleplleptic drugs, of a 
combination according to any one of claims 1 to 3, and at least one pharmaceutical^ 
acceptable carrier. 

8. Use of a combination according to any one of dalms 1 to 3 for the preparation of a 
medicament for the prevention, delay of progression or treatment of anxiety, pain, 
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psychosis! migraine or depression. 

9. Us© of a combination according to any one of claims 1 to 3 for Ihe preparation of a 
medicament for the prevention, delay of progression or treatment of epilepsy. 

10. Use according to claim 9, characterized in that the epilepsy is pharmacoreelstant. 

11. Use according to any one of claims 8 f 9 or 10. wherein the medicament is adapted for 
local administration to a particular region of the brain of a mammaL 

12. A commercial package comprising as active agent a P-gp Inhibitor and an antiepilepfio 
drug selected from phenyioEn, carbamazepine, lamotriglne, gabapentin, oxcarbazepin, 
valproic add, and toplramate, together with Instructions for simultaneous, separate or 
sequential use thereof in the prevention, delay of progression or treatment of epilepsy, 
anxiety, pain, psychosis, migraine or depression. 
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Box I Observations where certain delms wore found unsearchable (Continuation of Item 1 of first shoot) 



This international Search fteporl has not been eafebflshad m rwDecj of oomin data* under Article 17{2)(a) tor the ronowinp, n asene 
1 * bBCWJ9B msy roms to subjeci matter rial required to ba searched by this Authority, nomery; 

Although claim B 1s directed to a method of treatment of the human/animal 
body, the search has. been carried out and based on the alleged effects of the 
compound/composition. 

2- PH CblmsNas' " 

1 — 1 teceu&g ihey relate id parte of the aTtamatlonal Appdcadan that do not comply with the proscribed requirements to weh 
an BJiteni that no meaningful inlematipnai Scorch can Dp canted cut, Epecttcanyr 

see FURTHER INFORMATION sheet PCT/ISA/210 
3 " O SJjjJjJJ ^ oepancfem ciakna and are not drafted rn accordance wflh the aooond and third sentences ol Rde W(a). 



Box U QpsarvBtlons where unity Of invention is lacking (Continuation of item 2 ol first sheet) 



This International soarthino Authority imma miittpta Inventions m M unamaflonal applloatton. as foncwa: 



t. PI As (0 required additional search teas warn Umely paid by Ihe applicant, this InternettanBi Search Report oovare aJi 
1 — 1 wischabte claims. 

2 n Aa ail aeerchablB daima could be searched without effort Justly no an additional tee, ttiie Authority did not tnvtte payment 
^""^ of any additional faa. 

3 Pi As otify some of Iha required addltJonaJ sao/ch race were timely paid by the epplfcant, ihlg 
I — I cover* arty Biose oialma tor which leas wore paid, specifically claim o Moc^ 



4. Pi Mo required edtWoneJ search fees ware tlmaly paW by ha applicant. Consequently, 
L — 1 reaoiciad to the invention Ann manflonod m the cUmis ft la cover ad by claims Noe.: 



this Iniflfnntfonal 6earcn Report la 



Ramaiti on proiaeft Q The additional eeeucn faas were accompanied oy the applicant protest 

[~[ no pro teat accompanied tho payment of aarfboneJ e 



Form PCT/ISA/210 (continuation ol Rrei ehaot (1)) (July 19BB) 
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FURTHER INFORMATION COrmNUED H*OM PCT/I&A/ 210 



Continuation of Box 1.2 



Claims 1 to 12 relate to comb1nat1ons/composlt1ons/uses comprising a 
compound defined by reference to a desirable characteristic or property, 
namely P~sp Inhibitor activity. The claims cover all compounds having 
this characteristic or property, whereas the application provides support 
within the meaning of Article 6 PCT and/or disclosure within the meaning 
of Article 5 Pet for only a very limited number of such compounds. In the 
present case, the claims so lack support, and the application so lacks 
disclosure, that a meaningful' search over the whole of the claimed scope 
1s impossible. 

Independent of the above reasoning, the claims also lack clarity (Article 
6 PCT). An attempt ts made to define the compound by reference to a 
result to be achieved. Again, this lack of clarity in the present case is 
such as to render a meaningful search over the wholje of the claimed 
scope impossible, 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, supported and disclosed, namely those 
parts relating to combinations comprising the compound of claim 3, those 
compounds mentioned in the description at page Z> last paragraph, as well 
as the general idea underlying the application, 

The applicant's attention 1s drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT).., The applicant 
Is advised that the EP0 policy wheh acting as an International 
Preliminary Examining Authority 1s normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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